78          MECHANICS AND ALLIED SUBJECTS
8.  A  passenger locomotive with  80-in.   drivers making   180 r.p.m. and a freight engine with 60-in. drivers making 150 r.p.m. are traveling in the same direction.    What is the relative speed of the locomotives?    If the locomotives were traveling in opposite directions what would be their relative speeds?
9.  An engineer makes an average of 42 m.p.h. and runs for 4 hr. and 20 min.    What distance does he cover?
10.  If an object falls freely from rest for 3 sec., what is its speed in ft. per sec. and in miles per hr. at the end of that time?
11.  The drivers on a locomotive are 18.85 ft. in circumference and make 250 turns a min.    What is the speed of the locomotive in miles per hr. ?
12.  Two trains start from a station at the same time and travel over level country, the first North at the average rate of 40 m.p.h. and the second East at the average rate of 30 m.p.h.    How far apart are the trains at the end of 5 hr. ?
13.  A train makes a total distance of 236 miles, covering one-third of this distance at the rate of 45 m.p.h. and the remaining distance at the rate of 40 m.p.h.    In what time does it make the trip if its total stops take 10 min. ?
14.  A touring car starts from a garage and reaches a speed of 48 m.p.h. in 4 min. and 20 sec.    What is its acceleration in miles per hr. per min., and in miles per hr. per sec.?
16. Find the speed in ft. per sec. and in miles per hr. of a freely falling object at the end of the fourth second of its fall.
16.  In a trolley car the gear on the driving axle and the gear on the motor axle have a ratio of teeth of 4:1.    The driving wheel has a diameter of 32 in.    Find the speed of the trolley car in miles per hr., when the motor is making 1000 r.p.m.
17.  Two trains start from a station at the same time, one going East at 40 m.p.h. for 5 hr. and the other North at 20 m.p.h. for 2 hr. and then East at 10 m.p.h. for 3 hr.    Find the distance apart of the trains at the end of the 5 hr.